Structure-activity relationship analysis of carbobicyclo and oxabicyclo succinimide analogs as potential androgen receptor antagonists.
Prostate cancer (PCa) is a frequently diagnosed male cancer and the second leading cause of cancer-related death in many countries. Due to various amino acid mutations that occurred in the ligand binding domain of androgen receptor (AR), the patients were observed insensitive, even resistant to the marketed antiandrogens such as bicalutamide and enzalutamide, which emphasizes the urgent need for novel antiandrogens to solve drug resistance problem. Recently a series of carbobicyclo and oxabicyclo succinimide analogs were reported to effectively antagonize AR. In this study, to explore the structural requirements for these AR antagonists, we performed quantitative structure-activity relationship analysis on carbobicyclo and oxabicyclo succinimide analogs by using two-dimensional multiple linear regressions (MLR) method and three-dimension comparative molecular field analysis (CoMFA) and comparative molecular similarity indices analysis (CoMSIA) methods. The obtained models show satisfactory results with proper reliabilities and powerful external predictability. Moreover, the CoMFA and CoMSIA contour maps can intuitively represent key features associated with bioactivities. These models may offer guidance for the rational design and modification of new lead compounds for antiandrogens.